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• Preface 

Sudarsana is the wheel of Vishnu . The wheel of timespace continuum and beyond which is 
boundary-less . The geodesic of the wheel and its Chakravalana ( bending of wheel) laws 
and cyclical functions are ageold in India. 

• The first lesson is to understand Mathematics can be learned only by doing Mathematics. 

2 Second lesson is how to manage your time of study for mathematics. 

Suppose you have only one hour at your disposal. 

Split it into 6 parts as below. 

1. 15 minutes for study 

2. 5 minutes for break 

3. 15 minutes for study 
4.5 minutes for break 
5. 15 minutes for study 
6 5 minutes for break 

Then you may be wondering we have lost total 15 minutes and get only 45 minutes for study.lt is 
important to understand that according to the law of primacy and recency in Psychology this division 
is for the brain to have more cognition and learning.Remember that you cannot take the entire 15 
minutes break at a time for this sort of brain function. 

3.A broad mental picture of what you are going to learn/study /do is first visualised within.This 
systematic planning will help you in the long run of any study 




4. When your learning progresses .after each session whatever we learnt/or did can be reviewed 
There is a rule for this review to be more effective. 

After 10 minutes 
After one day 
After 3 days 
After one week 
After 3 weeks 
After one month 
After 3 months 
After one year 
After 3 years 

You can have a hand diary in which this mental plan and systematic review period is recorded so that 
you do it .This date plan makes your shortterm memory(a power of your neuronal channels) to be 
converted to longterm memory which will be forever within your reach for recall and use .The multiple 
sensory inputs into our brain is for speeding up our learning(which involves both cognition and 
memory). 

5. How do we learn our mindmapping? 

There is an information retrieval system in our brain.In our childhood days we were asked to 
recite the tables every day after reciting language lessons and poetry(in the form of Keerthans) every 
evening when we do our sandhya.This sort of repeated recital(Japa)makes more informations to be 
stored in memory than what you imagine possible.Whatever we review like this creates some memory 
pictures in our mindscape/brainscape and by th ereview starting from 10 minutes to 3 years we 
become an expert in any special subject including Mathematics.By practice (abhyasa) we get 
experience(parichaya)and by that memory(smrithy)and gnana ,pragna.(Cognition,conscious 
knowledge). 

This method is now used by British psychologists like Tony Bussen for information retrieval . 

6. Any person who can do a total number of 3000 hours of learning in one particular subject become 
highly competent in that subject.If a person learns 10000 hours in one subject,he/she becomes an 
expert in that subject. 

As an example, 

I am 64 years of chronological age now. 

That is I have lived 365 X 24X 64 = 560640 Hours on this earth. 

Suppose I have not learnt anything for the first 5 years (This is only a supposition.Actually we do learn 
a lot of things in that age ). 

We have to reduce 43800 hours for that 5 year period and my availability of learning time is 516840 
Hours. 

We do take time for sleep ,and for other activities other than learning .If we give a mean of 12 hours 
everyday for such nonlearning time we get only half of all the available time .That is 258420 hours 
only for me who is 64 years ,for learning. 

According to Graham Lawler in one year with 10000 years one becomes an expert in any subject. 

So in 258420 hours one can become an expert in at least 25 subjects. 

This is how the Sarvagna scholars of ancient India were becoming experts in all subjects.They 
devoted time only for learning and teaching(Adhyayana/Adhyapana). 

10000 hours is 1 year,1 month,21 days and 16 hours.And by giving allowance for other activities like 
sleeping etc ,a time of 3 years is given for becoming an expert in one subject. 

So for a child who starts learning from age 5 ,by 64 years learns minimum of 21 subjects and 
becomes an expert in them. 

64/3= 21.3 

This approximate timespan is applied when we plan the review periods for storing our longterm 
memory. 

3000 hous= 125 days 

So with 250 days one can get competency in one subject.(which is less than one year). 

If we review that subject for the subsequent 3 years we become expert in that.In this way we can 
learn any number of subjects within 3 years itself. 

What we should practice is concentration,patience,systematic planning of our learning time and 
practice,and this itself is what we call Yoga (Dharana,dhyana ). 


After telling this to students ask them to calculate their own chronological age . 



Inculcate confidence in them that Mathematics is not a difficuit subject as popuiariy beiieved to be ,but 
very interesting and appiicabie in everyday iife throughout our iifetime. 


• Aigebra. 

In 21 St century to succeed in iife one needs anaiyticai thought process .Oniy with that we can 
1 .Soive probiems of day to day iife 

2. We can write down the generai ways of probiem soiving 

3. We can communicate it effectiveiy to others. 

Aigebra is a science deveioped by our ancestors to create anaiyticai thought within our minds.The 
spreadsheets and equations of trade reiations of Indus valley people and Harapppan people were 
based on algebra only.Still we do use such spreadsheets . 

From a roadside seller to the most sought after business forms and the Governments etc use the 
same type of spreadsheets even now. 

As an example I show here a spreadsheet of a roadside seller in a temple festival 


Item 

number 

price 

total 

1 .bangle 

3 

Rs 1 

Rs3 

2.Chain 

3 

Rs2 

Rs6 

3.Balloon 

2 

0.50 pai 

Rs 1 

4.toy 

1 

0.50pai 

0.50 pai 

Total 4 

9 

Rs 4 

Rs 10.£ 


Every housewife keeps such spreadsheet for knowing the income and expenditure of the house.This 
balance sheet is needed for finding sucess in life . 

When we make a Formula (called Samavakya .Sama is balancing equally.Therefore a Balance sheet 
in Sanskrit) for such spreadsheets ,it becomes Algebra. 

How did this name Algebra came? 

India had its trade relations through Persia.Therefore when a university was started for the first time in 
Baghdad ,one teacher who came there from Khorraisam (a place) and hence called Al Khorezm! 
,made this system into Persian ,in the form of a teaching guidebook for university students.This book 
had wide publicity in the west.Thus,the west called the Mathematical knowledge Algebra,from the 
name of Al Khoraizmi . 

• What are the general rules of Algebra? 

I.Take a beginning number .And an ending number. 

We have to make a formula from the beginning number to get a ending or final number. 

The bginning number is given a letter of aibhabet "a".And the last number is given an aibhabet "b" 
We have to get the final number ,if we multiply the first number with 2 and then add 3. 

Then , 

(a X 2) + 3=b is the equation or samavakya . 

This is the sample of my lesson plan . 

Why these samavaakya ( an equation which balances two sentence or vakya on either side of the 
equation). ? The last number of an ybig number can be found out by using it. The equation and the 
method of doing the procedure is taught to children and they themselves can prove the rest. Thus 
solving a problem is made effortless. 

If X =125 , 

(125 X 2 )+ 3 =253 is Y . To understand patterns and sequences in day to day life algebra is used . 
Once we know the sequences and patterns we can predict what will come next. Now this is used in 
Economics, share market and business .Earlier it was used by the Astronomers and astrologers for 
the same purpose . They also knew how to predict the natural calamities, economic and business 
downfalls etc and tried to prevent them by timely intervention.The most exciting part of Algebra is in 
this predictive power which was later called “Astrology” by Europeans. 

When you start doing mathematics, you may go wrong at first .It is part of the game.No child has ever 
walked straight without falling down first. Therefore constant trial is part of learning skills. We learn 
from errors we make. 



The equations of algebra are equations of Jyaamithi ( geometry) . A space or Kshethra has an area 
(kshethraphala) and to find it we use these equations. Let it be a small playground, a house, a city, a 
geographic area such as a nation , earth , solar system or entire cosmos-For all these the same law is 
applied .Therefore to know and measure the cosmos just one scale (the Muzhakkol) is needed for an 
Indian mathematician. 


• This is a very short book for students and teachers of Mathematics so that their 
interest in Interdisciplinery learning is kept afresh forever. 

I am not a Mathematician . Yet I do it because of my involvement with its study.Remember - 
Even Srinivasa Ramanujam did not have a Formal degree in Mathematics. It is not the degree 
that matters. But a passion to learn, to understand and to share knowledge . 

Dr Suvarna Nalapat 

Chapter 1: 

What we said in preface is continued here . We will start with an example for a starting and ending 
number. 


Example 

If X is starting number and Y is ending number, 

X I 2 3 4 5 6 7 

Y 5 7 9 II 13 15 17 

Exercise:- 

Ask students to suppose any number they want as the X and do calculation using the formula . 

• Why use a samavakya or Balancing sentence/Formula? 

Because ,if we know this short soothravakya(Eaw )we can do any large sums using it and thus our 
problem solving ability or our Mathematical ability becomes easy. 

If X is 125 Naturally Y is 253 Because , 

(125 X 2) +3=253. 

Thus Algebra helps us to recognize the patterns in daily life situations and solve it within no time 
.Knowing the pattern/sequences ,one can predict what will come next. Therefore it is used in all 
predictive sciences-Including astronomy,astrology,Metereology ,economics ,business,sharemarkets 
etc .Thus our ancients used mathematical predictive science in trade,commerce,cosmic events, 
weather forecast,agricultural operations based on it etc and found solutions to each problem before 
the crisis/problem occur so that life becomes systematically controlled .The most exciting part of 
Algebra is its predictive nature applied in day to day life . 

• 2.Before proceeding further: 

You may go wrong in your calculations.You may go wrong in your predictions. It does not matter. 
We should remember that as babies we have faltered in our steps and fallen down several times 
before we were able to walk properly .Trial and error is a method of leaming.Not losing the 
enthusiasm to learn and continued practice is what is needed . 



It is essential part of the journey to make errors and even to learn from those errors. Our parents did 
not ask us not to walk ,though we fell down in our attempts to walk.Therefore a good teacher should 
never tell a slow student that you are bad in Mathematics.That will make the student 
disheartened. And lack of enthusiasm to learn a subject begins from that feeling. Both parents and 
teachers should bear this lesson in mind when they teach their children. Make learning sessions as 
interesting as possible. 

Give confidence .And be a support for the journey of learning ,and not a liability to them. 

If a student does not show interest in a particular subject even after giving the most interesting lesson 
plans ,it is probably best to concentrate on another subject in which he/she is particularly good at,but 
without saying that this is because he/she is bad in the first subject.lt is possible that the student 
might come back to the first subject at some stage in his/her life and then when that time comes it 
would be easier for them to continue study if teachers/parents had not discouraged them in their 
initial years. 

• 3. The Formule of Algebra are the Formulae of Jyamithy (Measurement of the Jya) which in 

English is pronounced as Geometry. 

Algebra was used by Indians in Jyamithy from at least Indus valley /Harappan times as archeological 
findings show. 

The Kshethra(a spacetime in strict sense) or a region has a kshethraphala (an area).To see this area of 
a region or Kshethra they applied the formula. 

Whether it is a playground,a house,a huge temple complex,our nation,or entire earth,or cosmos The 
laws are the same. 

This measurement system is also called Vasthu on earth .With the same measurement scale Indian 
scholars measured everything .We will come to that later. 

Now as an example. 


Suppose there is a playground. It has a rectangular shape with 10 meter length and 5 meter width. 



The samavakya that measures the relation of the length and breadth LengthX breadth=Area 
Or 

10 X 5 = 50 sq meter. 


Fortified Area of Gola Dhoro (Bagasra) 



Make the students do some exercises with the equation to find the area of a rectangle. 

See some rectangular shapes from archeological sites from India. Gola Dhoro was the Gateway to 
India , to the city of Krishna by Landroute while Dwaraka was by searoute. 


Chapter 2 

Not only students but also parents express fear when it comes to teaching or helping their children 
with Mathematics lessons ,especially Algebra. 

The fear comes from the feeling that Algebra is a difficult subject.And some people think that when 
we use a alphabet,instead of a number the thing becomes highly abstract and creates fear .In fact ,the 
use of a akshara/alphabetic sign ,instead of a number is for easy understanding and easy use. 

The English alphabet has 26 letters.The Sanskrit alphabet has 51 leters.Most of the Indian languages 
excluding Tamil has the same pattern as Sanskrit.This letter system was used effectively in 
Mathematical equations by Indians . 

How can we remove the fear of Algebra ? Some practical suggestions are: 

1 .Write down your fear and the thought processes evoked by that fear in a diary .To prevent fear 
from conquering our mind,the best method is to conquer fear.No situation or environment or emotion 
should conquer us,but we should conquer them by our mind power.lt is for this we have to write a 
private secret diary of ours. 

That private world of yours help you to pinpoint what makes you afraid of a situation/subject and 
how we can face it and conquer it. 

2. The fear comes from within .It is not the events in the outside world ,but the way we react to them 
by our mind which creates fear.For one second remember this fact. 

3. People say “I don’t know how to read and write”with a feeling of shame.On the other hand ,they 
say”I am very backward in the subject of Mathematics”with a sort of pride. According to Lawler this 



is a nature of western society.Both parents and children take pride in the fact that they are backward 
learners in Mathematics.In India this was not the case .But recently this tendency is being imitated 
by modern students and parents as if being strong in Mathematics is a disqualification.This pride 
among adults makes the child also fearful about Mathematics.lt becomes an unconquerable mountain 
in their mindscape .There are several divisions of language like Malayalam, Hindi, 

Sanskrit,Tamil,French,English etc etc. Just like that Algebra is only a division of the Mathematical 
language.Therefore anyone,provided they devote sometime can learn it .That confidence has to be 
given to children who are afraid of Mathematics ,by any good teacher. 

4.There is a positive Internal voice within us .We have to make use of that Internal voice to give 
exercise to our neuronal channels in brain.Breathing exercises,Yoga which increase concentration, 
positive belief that I will succeed in the endeavour will help us in removing any type of fear 
complex.Music can do this effectively .All these are to keep our brain pure and healthy so that our 
tool for cognition and memory is always kept ready for learning. 

Algebra is a system which teaches human brain how to think clearly and systematically . 

Now we come to a Samavakya which is a balancing short sentence using minimum of 
letters/numbers and hence a soothravakya. 

This balancing is done with a balance as in a common balance which we see right from Indus valley 
Harappan days in India showing its antiquity of application in Mathematics. 



We have to balance both the sides. For that the weights and measures have to be correct ,and to the 
minutest measure equal. 


Figure of a Balance Indus sign, Egyptian Book of the Dead 


The entire balancing of cosmos is possible with very short equation.The most recent one being 
E=mC 2 

This is the importance of Algebraic equations. To think in Algebraic terms is to integrate entire 
cosmos into a single thought process ,a unification or Advaitha of everything logically 
,mathematically and for peace on earth. 

Problem 


Suppose you are making a shelf for your house. You need four screws for making one shelf. Then 





















the number of screws you need will be four times the number of shelves you want to make. 

Number of shelves 2 Number of screws 8 

Number of shelves 3 Number of screws 12 So on. 

This is the general style of thought process. 

Problem:- 

How can you find out the shortest route from one point to another point? The shortest route was 
called the Kama (synonym for Ear also) in Sanskrit.That is the shortest distance a sound wave travel 
to reach our ear. 

This also gives the shortest distance between two places on earth ,either by landroute or by searoute. 
In old Sanskrit work a Captain of the ship is called the Karnadhaara ,because he knows the shortest 
route . 

This is also useful to see distance between two celestial bodies . 

How do we represent this on a piece of paper.Draw a rectangle .One point is marked A and the other 
as B .Draw a shortest line joining the two points.That is the Kama or the Diagonal route. 

Now you know why a ship’s captain was called Kamadhara . 


THE SQUARE AND CUBE NUMBERS 


Chathushka in Sanskrit and Chathukka in Tamil sangam literature is a square . 
How can we show this in Geometrical style? 







16 



Just by looking at these pictures you can know that the next Chathushka number is 5X 5= 25. 

Now we have , 

1 X 1= 1 2 X 2= 4 3X3= 9 4X4=16 5X5=25 and so on. 

It is this that we learn by our multiplication tables also .But in a different way.In a chathushka or 
square,towards both sides -that is the length and breadth have the same number or same number of 
stars as shown here.Therefore it is a samachathura or a balanced square. 

Exercise: 

Help children to draw squares upto 15X15 and to find its multiplication numbers by both 
ways.Geometrically and by multiplication table . 

How does this help the Indian mathematician to make the circle or the year /samvatsara? 

Take the Chathushka number 19 X 19 . Find out what is the result. 





See how the circle and the square are seen from the same figure . 


Students may be asked to prepare Chathushka in geometrical style using different shapes and to hang them 
on their walls in the classroom /or home workspace so that everyday by seeing the shapes they will never 
forget it This will act as a visual stimulus for memory. 

Now we have to explain the square number or Chathushkasamkhya as a sequence. 

To say the n th time = n 2 

10th time= lOX 10 or 100 20th time= 20X20= 400 

See the patterns of 1,4,9,16 again. 1+3=4 
4+5=9 9+7=16 

Therefore the next must be 25 

16+9=25 25+11=36 36+13=49 49+15=64 64+17=81 81+19=100 

See that from 1 to 100 this law holds correctly .And the last number 81 is 9x 9 and 19 is the number which 
we used for Vargamoola of Time.(squareroot). 

Squareroot is the exact translation of the Sanskrit word Vargamoola .Square being a Chathushka or equal 
foursided geometric figure.Root or moola ia the origin or beginning . Varga is called as a bhoothachathushka 
with four varna in Sanskrit.Its origin is called a vargamoola. 

In 3X 3 =9 

9 is the varga or class. 

3 is the Vargamoola or origin of that class. In 19 X 19 =361 

361 is a varga or class and 19 is the moola of that varga or squareroot of that class of numbers. 

Therefore in Sanskrit the 4 varna,the 9 graha,the 16 vidya are all a varga with a chathushka figure.The four 
sides that make up this class is equally important and balanced too. 

This is important in vasthuvidya,in astronomy and in medicine and anthropology of India.When we see 
Vargamoola or squareroot,remember this so that what our ancestors meant when they expressed certain 
terms may be understood correctly and not misinterpreted. 

Symbol of squareroot:-V 


V9 =3 


V16=4 Exercise 

Find the squareroot till 225 for all the chathushkasamkhya or squares. 

Cube or Ghanamoola 

A cube is a solid object.lt has a length,a width and a height. Length X Breadth X height gives its 
measurement. 

Suppose each of these is only 1 unit The answer will be 1 X 1X 1 = 1 If it is 2 ,the answer likewise is 



2X2X2=8 

Find for unit 3 and 4 . 

It should be 27 and 64 respectively. 

So we have got the first four Cube numbers as 1, 8,27 and 64. To understand this pattern , 

The formula is n 3 =n X n X n 

See the next three cube numbers as an exercise. 


THE THOUGHT PROCESS:- 

IWe have to feel first the logic is valid for ourselves.This is what we call cognition in learning. 

2.Only as a second process comes teaching . Or making it understandable to others.This is called effective 
communication 

Learning and teaching are only two sides of a coin.Both are dependent upon our thought processes. 
Therefore think whether you are satisfied with the functions done so far,before proceeding with next step. 

Do the steps yourselves as revision and find out a cube shape .What it really is ?ln your real life can you 
identify certain cubes which we see everyday? 


Triangular Number 


How many triangles we have made? And how many stars are there in each of the three figures? 


We have 1,3 and 6 stars in the three figures.And we have made two triangles. 

Now see the patterns of the first 10 triangle numbers below. 

1 

1+2 

1+2+3 

1+2+3+4 

1+2+3+4+5 

1+2+3+4+5+6 

1+2+3+4+5+6+7 

1+2+3+4+5+6+7+8 

1+2+3+4+5+6+7+8+9 

1+2+3+4+5+6+7+8+9+10 

What are the numbers you got by addition of these numbers? 

1 

3 

6 

10 

15 

21 

28 

36 


45 



55 

Now can you find the next 10 triangular numbers and their additive values? 

See whether the additive values given below are correct for the next 10 triangular numbers. 


66 

78 

91 

105 

120 

136 

153 

171 

190 

210 


Now we will discuss a Sreni of Samkhya which in English is called a number series or a sequence . 
3,6,9,12 ....This is a sreni or sequence. 

If you have learned the multiplication table of 3 you would know these numbers are multiples of 3 
.For every number there is a sreni or sequence and that is what you are learning when you learn your 
multiplication table . 

We can see sreni or sequence of two from the multiplication table of 2 . 

In the above sreni 3 +3 =6 

6+3=9 

9+3=12 

Naturally after 12 the numbers should be 15, 18, 21 and so on.Thus addition and multiplication are 
linked by this pattern .We can find the relationship of addition and multiplication by looking at a 
multiplication table. 



2X1=2 


2X2=4 

2X3=6 

2X4=8 

2X5=10 

Therefore the sreni or series of 2 is 2,6,8,10. 

Exercise:-From 2 to 19 find out the sreni or series of numbers. 

Write down them and carefully study and .You are now understanding your multiplication table well 

Another sreni or series 

1,4,9,16,25.... 

What is the relationship of this sreni? 

If you can answer this,you remembers what all you have learned so far. 

If you cannot remember,go back to your lesson on chathushka or squares.Then you will remember 
this sreni. 

This can be also remembered as squares like this:- 



16 


The next is 25 






Take another sreni. 


1 , 1 , 2 , 3 , 5,8 . 

Now we call this series or sreni as Fibonnachi series.Let us see its origin and relationships. 
We have to get a number behind if we add the number in front. 

First number is 1 given here.The previous number being 0 
0 + 1=1 

So the first and second numbers are 1 itself. 

1 + 1=2 

1+2+3 

2+3=5 

3+5=8 

Thus we get the next few numbers. 

Find out the next numbers according to this law. 

From 13,21.upto which number you are able to write like this correctly? 


A general law:- 

It was said earlier that a beginning number and an ending number and its relation is explained 
by a general law.Now let us see another example. 

X 1 2 3 4 5 

Y 2 4 6 8 10 


Fill up the blank columns yourselves. 
What is the common law here? 

X X 2= Y is the general law. 


If X =2 then Y has to be 2 X 2=4 





Find out how many examples each one of you can do individually and as small groups. 


Another example 


X 

1 

2 

3 

4 

5 

6 






Y 

3 

6 

9 

12 

15 

18 







Here ifX = l,Yis 1X3=3 
If X is 2 Y is 2X3=6 


So general law is X X 3=Y 


Exercise:- 

Students are encouraged to find out general laws themselves using such sreni/series.This can be done as 
games. 

Write down the sreni in this way.trialwards) 

3 

6 

9 


12 


15 

18 

Now do this both in upward and downward manner 


+ Positive 

(Dhanam ) 

Sreni 

(negative)Rinam 

3+3 


6-—3 

6+3 


9—6 

9+3 


12—9 

12+3 


15-12 







!5+3 


18—15 

18+3 


21+3 

21+3 

24+3 


24—21 

27-24 




The sreni is 3,6,9,12,15,18,21,24,27 and so on. 

On one side 3 increases and on the other side 3 decreases making up or balancing both sides.This up and 
down balancing is called Arohana,Avarohana in music and Savya ,Apasavya in Astrology/astronomy. 

Here sreni is multiplication table of 3.6 setrial, 9 Graha,12 Rasi/Months,15 paksha /24 hours and 27 
nakshathra are thus named after sreni of three.Three being the number /unit of Thrimurthy this is done with 
accuracy in Indian mathematics to explain entire cosmic structure.Sine the movement of cosmic structures 
are not in a straight line(Rijurekha)but in a kutilarekha(bend line or geodesic)the entire structure is drawn as 
a vritha or circle that is cyclically repeating.(ln music it is called a Thaalavritha which is equivalent to a 
Kaalavritha or time cycle). 


Whatever is decreased in one hemisphere is gained or increased in the other.Ths is the principle of 
positive/negative or dhanam/rinam . 

Now you know the International dateline is for understanding this law. 

What was the international dateline for seafaring people of Indian astronomers before 16th century when 
Europe accepted it as Greenich in England? 

It was Lanka ,near South India which is the nearest landmass for Indians from the Equator 
(Bhoomadhyarekha).. 


If you can find out a law which suits exactly well and correctly for the beginning and ending number ,you 
have discovered a general law in Algebra.But if it does not suit well ?To clear that doubt ,you have to do 
Ganitha yourself before making the discovery public or before communicating it to others. 


X 1 

Y 5 


2 3 4 5 6 

8 11 14 17 20 


8—5=3 

11—8=3 

14—11=3 

17—14=3 

20-17=3 


But we know 1 X3=3 

The first number as ending number Y is given.How can that be correct ? 


If X X 3=Y 



X X 3=5 is a little bit tricky.How can you get that?For that answer what should be the value of X ? 

When this question is in your mind and when your mind is searching for an answer,understand that this 
search is the important part of Mathematics as well as any science.Therefore think hard.Sometimes you may 
get an answer.Or you may not get one.lt does not matter whether you get or not an answer immeadiately .It 
is the concentrated effort or thought for finding out truth which is important .That sharpens our 
mind.Mathematical thought process sharpens mind. 

You can give some rest to your mind in between .Whatever your mind feels are correct solutions,write down 
in a diary .Even if the answer is wrong it does not matter.The writing down process regularly and 
systematically helps your cognitive power,memory,quickness of learning and continuity of your thought 
processes .These will be understood as and when you proceed. 


Now did you get the answer ?ln the first number we have done 2 functions . 
That is we have done first (X X 3)+2=Y 
That is how we got X =1,Y= 5 
(1X3 )+2=5 

When we make this into an algebraic formula we can write it like this:- 
3X +2=Y 

If X=2,what is Y ? 

(3X2)+2=8. 


Exercises:-There are 5 number series or sreni given below.Find out whether you can write down them as 
algebraic equations yourselves by the simple methods given above. 


1 . 


X 2 3 4 5 

Y 10 15 20 25 


12 3 4 

4 7 10 13 


X 

Y 


5 

16 



3 


X 

10 

11 

12 

13 

14 

Y 

101 

111 

121 

131 

141 

4 

X 

9 

10 

11 

12 

14 

Y 

21 

23 

25 

27 

31 

5 

X 

16 

17 

18 

19 

20 

Y 

49 

52 

55 

58 

61 


TUTORIAL 

Questions to assess progress 

1.Write down the first 4 chathushka numbers or square numbers 
2 Find out ■\/100,V144, and V400 

3. Which are the first four cube numbers? 

4. Which is the next Chathushka number that comes after 144. 

Discussion Topic:- 

The more we play with numbers ,the more they become under your control. 

Is this true or false? 

Based on your own experience whatever you feel like,write down in your diary.You can share that with your 
colleagues and teachers later.Then write down their experiences also in your diary ,if it strikes you as 
important.You can compare these experiences in your mind later. 


Practical:- 



start a group game of beginning and end number .If there are 25 students in a class divide into 5 groups of 5 
members each.This type of group games will enhance the algebraic thought process of children. 


Chapter 3 

We have learned two words and concepts.The Dhana or positive and the Rina or negative.This is also 
expressed as Aaya and Vyaya (income and expenditure)in jyothisha and common vyavahara ot 
trade/commerce. 

If one has Dhana his balance sheet is on + side and if one has Rina his balance sheet is on -ve side.In Jyothis 
the Dhanarasi and Rinarasi are named on this concept.ln cold temperatures 

we record temperature on a thermometer as -ve or below zero and in hot it is above zero.So the basic line 
of up or down is the zero point or zero line.So,If we say that Lanka is Mesha 0 degree point,it means for 
Indian subcontinent ,the nearest landmass point to Equator is that point which thus represents zero point 
for us.Equator is the zeropoint and whatever is above is + and below is -ve. 

In Mathematics 0,1,2,3,4,5,.are +ve 

-5,-4,-3,-2-l are negative and in between lie 0 So if we draw them on a straight line(Rijurekha)- 


-5 0 +5 

Now probably you understand the importance of the fact that Zero was invented by Indians .It is not just a 
number alone but a symbol which explains entire Indian psyche,science consciousness and philosophy.The 
very fact that it is used in zodiac or Raasipramana(the evidence of zodiac)itself shows how advanced 
mathematics was practiced and cognized by them at such an early age.Without knowledge of advanced 
mathematics none of the Indus valley /Harappan architectural,and weight and measure applications would 
not have been possible. 

Now,imagine a skyscraper flat system.If the earth surface level is 0,what is at that level is called ground 
level.If there are 7 layers above the ground level and 7 layers below groundlevel(underground)there are 14 
layers altogether.lf such a structure is drawn how it would look like? 

Draw one yourself and see. 

Here also 0 is the middle between up and down layers. 

(Now understand earth as the zero point in the middle.lt has the form of a circle as zero but here drawn as a 
flat structure for convenience.) 

The 7 worlds above and 7 worlds below the earth is the 14 worlds of the ancient Indians.And the 
underworlds are 7 in number as mirror images of the upper worlds with a -ve shadow.just as described 
above.But they are in no way inferior .Because the earth is circle and sheroidal ,for a person standing on the 
lower pole the sky is still above his /her head.So when we hear of Athala,Vithala,Pathala etc it does not 
mean hell but only spacetime which is on the other pole in the tropic of capricon of the cosmos(not of earth 
to which it corresponds but). 

Every time we add dhanarasi we travel up. Every time we add rinarasi we travel down the elevator of this 
structure. 

Suppose you are on the level +1 and you travel 4 levels down in which level you reach? In mathematical 
language +1-4=? 

= -3 

If you climb down from +5level about 7 levels +5-7=-2 
If from -4 you climb 3 levels up -4+3=-l 




From -3 ,you travel 5 levels down , -3-5=-8 should be answer 

Therefore the symbols - and + are not mere addition and subtraction but also symbols showing direction of 
travel .This is important in cosmology and geography. 

Exercise : Find out the value of the following 4-5= 

-3—5= 9—17= -6+7= 

-15+17= 12—17= 5—12= 22—9= 

-30—29= -7—9= 

Mathematics is thus the simplest and shortest means of expressing an idea.Therefore there is a style of 
writing which multiplies numbers by themselves.This style is called a SAkthy(power)of a 
samkhya(number)The sakthy or power of a samkhya (number)is shown by its own power which is One. 

7=7 1 9=91 

Usually we do not write that power l,but it is understood. If we want to write 3X 3 we write 3 2 
In English three to the power of two.Or simply 3 squared, trial is 3 3 or three cube or three to the power of 
three. 5 4 is five to power of 4 or 625 . 

Nowadays these things are on your calculator and you take it for granted.But it was not so in ancient days.In 
the minds and brain or intellect this was engraved after doing and experimenting several times by a group of 
people for several generations .This is called science .The proof and discovery by oneself by doing oneself 
alone can be science.AII other things are blind faith only,whether it is your calculator or someone else . 

Exercise:- 

Write down the following as power numbers and find answers 
4X4 

5X5X54X4X49X9 
7X7X7 12X 12 
3X3X3X3X3 13X 13 
14 X 14 15 X 15 

In your home suppose daily three bottles of milk is purchased.The total price of milk is three times that of 
one bottle of milk.What is the price? 

Total price =X 

The price of one bottle=Y Therefore X =3 Y 
Is the equation given in the problem. 

Using this Algebraic equation we can find the answer to any number of bottles,provided you know the price 
of one bottle.So also if we know total price,we can find the price of one bottle also. 

Multiplication in Algebra 

When we multiply,we are adding the sakthis or powers. 

X multiplied by X is written as X 2 

If we are asked to find out the value of equation ml X m2 We are doing m(l+2) =m3 

Find answers to the following 

1 w X w ^ 

2.m^X m"^ 




3. j 

4. a a ^ 

5. g ®X g 2 
e.rXr 
yeXe^ 

SdXd^ 

9s^Xs® 

10 X y 

Division in Algebra 

In division we are subtracting the sakthy or powers. 

These rules are applicable in multiplication and division only if the two variables are of the same kind ,as you 
have probably noted already in the examples given above. 

That is only if b^ /b^ or a^ X a^ like that 

If it is dVa^ or bVa etc this law is not applicable. 

Exercises 1 pVp^ 

Ul? 

3. rVr^ 

4. wVw^ 

5. qVq' 

e.aVa^ 

S.h^Vh^'^ 

9 ySO/ySS 

lO.nVn'^ 

The sakthy or power of Zero /Poojya/Soonya 


2^=32 

2^=16 

2^=8 

22=4 

2^=2 

What pattern do you note here? 

Did you note that as we go down the answer becomes half of the above (on right side)and the power 
decrease by one on left side? 

2"* is half of 1? and so on. Applying this law,since 2 ^ =2 

The next in series 2 ° should be half of 2 ,or 1 .Is this true or not ?Find out with the help of your teacher. 

When we go to 10 10 0 ?=1 
10^=10 
10^=100 

The Algebra equation is nVn^=n°=l 

Now see the power of Poojya .(Poojya is worshippable by its word meaning because of its great sakthy) 


10 °= 1 



10^=10 

10^=100 

10^1000 

10^=10000 

10^=100000 

10®=1000000 

10^=10trial0 

10^=100000000 

10®=1000000000 

10“=10000000000 

These sakthisamkhya or power numbers are first seen in world literature in the Indian Veda.By poojya or 
zero which is a position number as welUhey wrote from Eka (l)to Parardha in a series (parardha is 1 
followed by 13 zeroes ) in th eveda.They used it both as a symbol of power as well as a decimel place .Thus 
the vedic Indians were aware of greatly advanced mathematics . 

Tutorial to assess the progress so far:- 

Set A 

1. 4-6= 

2. . 11—17= 

3. -6+13= 

4. -15+13= 

5. 4X4= 

6 5X5X5= 

7.4X4X4= 

8. 9X9= 

9 7X7X7X7= 

SET B 

1. w X w ^ 

2. a^X A^= 

3. b -^Xb^ 

4 a“^Xa'^= 

5. m^Xm^= 

6. g®Xg^ 

7 x®Xx--3 

SetC 

1. p7p^= 

2. rVr^= 

3. q7q'= 

4. m“7m“'^= 

5. n/n“'' 

6. a'7a^= 

Discussion Topic 

Write down what you think about the ideas you learned from this chapter in your diary. 



Do you know the numbers from Eka (one)to Parardha?lf notjearn it and think about it and write it down. 
How many zeroes are there in the number Parardha? Write it as a sakthysamkhya or Power number. 

How is this number is connected by Indian Astronomy to the lifespan of Brahma,the creator? 


According to this what is the age of the present Universe in Indian Astronomy? What is the age of Universe 
according to Modern Astrophysics? 

Compare the two. 

Write down all these in your diary and discuss with your friends and teachers.If they provide more details 
,add those to what you have already collected and sum up the entire information in a group discussion 

Do not forget to write down the name of your friend or Teacher who gave the new information.That is 
Intellectual property right in a research programme.Or what you call a Reference . 

Practical:- 

Make a few questions yourself as given in your Progress questions.Divide yourselves into small groups.Each 
group has to find out answers for the questions made by the other group. 


Chapter 4 

Patterns are important in Mathematics.If one can understand patterns predictions are possible.This is 
important in any predictive science.Ganitha or Mathematics is abstract expression of predictive science 
Astronomy. We can predict events like a eclipse,birth of an Avathar or prophet with that. 

The learning of Mathematics makes us research -oriented .Whether we find Truth or correct answer depend 
upon our methods of enquiry.Before we start an enquiry we need a statement which expresses what we are 
about to prove/or disprove and what methods we adopt for it.This statement which communicates our Aim 
and our Methods to others is important in scientific research. Search is an enquiry.Research is searching 
again and again by several generations of people by the methods available in each periods of time.What our 
ancestors did we are also doing ,but with methods specific for our era.Unless we do this ourselves we will 
learn nothing. 

We will here demonstrate a simple experiment using triangles and matchsticks. 

1 AIM;- Counting triangles and matchsticks ,find out what happens when the sreni(sequence)is increased. 

2 DATA collection : 

We find that to create a triangle we need 3 matchsticks.To create 2 triangles 5 matchsticks,and to make 3 
triangles 7 matchsticks and to create 5 triangles 11 matchsticks.This is our basic observational data. 

3.Write this data in the form of a Table and find out the relation between the number of matchsticks and 
triangles.This will be the Pattern . 

Trianglel 2 3 4 5 

Kol 3 5 7 9 11 

Kol means a stick in local language of masons and ancient architects. 

We find that number of Kol increase as Kol +2 with every triangle.This is a linear relation and there is no 
other power number or sakthisamkhya other than one here. 

The samavakya or equation is 
(Thrikonasamkhya X 2 )+l= Kol 

Thus we have found the pattern by a simple experiment. 



Chathushka with Kol. 

Now we will collect data regarding number of kols needed for making squares or chathushka. What is the 
data observed? 

To make one chathushka(square) we need 4 kol.To make 2 chathushka we need 7 kol.To make 3 chathushka 
we need 10 kol. 

What is the relation ? 

square 1 2 3 4 5 6 7 

kol 4 7 10 13 16 19 22 

Though we have made only upto 3 chathushka,finding the relation we are able to predict how much Kols will 
be needed to make any number of chathushka. 

Now instead of matchstick consider the real measuring rod of a mason or architect .(In language of 
construction of a structure) 

Or instead of chathushka consider 7 swara and instead of 22 Kol consider 22 sruthi in Musical language.You 
will find out the scales used are the same. 

Kol Total Kol Total Squares 


4 

1+3 

4 1 

7 

2+5 

7 2 

10 

3+7 

10 3 

13 

4+9 

13 4 

16 

5+11 

16 5 

19 

6+13 

19 6 

22 

7+15 

22 7 


You have noticed that we have made two types of squares.One with just 4 kol and another with 5.(when we 
made data for Thrikona or triangle) 



can travel from one point to another.Why is it called so?Because it represents shortest distance traveled by 
soundwaves to reach our Kama or Ears. And practically it is the shortest distance seafaring fisherfolk know 
approaching sounds of winds or any other device.Because of this ,the old captains of Indian ships were 
called Karnadhara. And the word Karnatik represents the land of such people who developed this science to 
maximum .The musical sounds also they studied to the maximum and made the laws of basic scales and 
Raaga with them. 

Now you know how important our knowledge in Mathematics is.lt is not just a method of counting money 
and doing commercial transactions for ancient Indians .Each and every law of astronomy,music and 




architecture are intertwined with the ancient Mathematics of India .Therefore to understand our heritage 
properly we have to understand Mathematics in this way. 

HOW CHILDREN DRAW A HOUSE? 

With just one triangle and one Square they do draw a house. How many matchsticks do they need to create 



6. matchsticks are needed. 

l.We want to create a fishpond with bricks of same size ,and with a central space with the same size as the 
brick.How many bricks will be needed? 

2 With 8 bricks you can create a space in which a single fish can live.If we want to create a fishpond where 
two fish can live,the fishpond will have to be expanded with two more bricks and then it will have a 
Rectangular shape. 

3 Look at the L shapes below.ln each of the L shape how many bricks are there? 


1 


2 

3 




the First L we have 3 bricks.For the second we have 3+2=5 bricks 
For the third L shape we have 3+2+2= 7 bricks. 

If we join the ends of the two bricks at top and bottom right of each of the two L-shapes 2 and 3 ,as shown 
in figure,we get a hidden triangle within the square and we find that the inclined plane is what we have 
called the Kama or diagonal of the triangle.When we are moving a heavy object along an inclined plane we 
need more force. 




Like a road which is climbing up a hilltop.Or when we are making a temple tower,and we have to pull up a 
heavy stone to the top.Or when you are launching a ship to sea,how easy is it to bring it on an inclined plane 
.How easy to roll up a stone by an inclined plane or Karna?How easy and less time consuming the sea travel 
becomes if we take the route along the Karna(diagonal)? 

The law of Vaasthu and the law of seatravel and trade had taught the algebra to the ancient Indians .The 
mason and the shipbuilder and the fisherfolk and the merchants knew it by experience and applied 
Mathematics in day to day life.lt is this same law which is used in Astronomy by Indians. 

NON-LINEAR RELATIONSHIPS 

A Linear relationship ia a communication through Algebra which can be expresses as a straight line. 

X 1 2 3 4 5 6 

Y 1 4 9 16 25 36 

This is an example.Note that it is the same which we expressed earlier as the beginning and ending 
numbers. 

Now consider the Y or the ending numbers and their differences. 


1 4—1=3 

4 9—4=5 

16 25—16=9 

Hence we can easily find that the next should be 13 ,since the series is 3,5,7,9,11....This predictive pattern 
allows us to construct the next Y as 49 since 13+36 is 49. 

49=7X 7 

Therefore next X is 7 . 

Then the question should arise, X X /=Y 
X multiplied by which number is Y? 

3,5,7,9,11 are the first difference numbers.From these we can derive the second difference numbers by 
close scrutiny. 


3 

5 — 3=2 

5 

7 - 5=2 

7 

9 — 7=2 

9 

11 — 9=2 

11 

13 — 11=2 

13 



That is why by multiplying the beginning number X by X itself we could see the ending number Y. 

X multiplied by X is X^ 

X2=Y 

12=1 

2M 

3^=9 

4^=16 

This is expressed in numbers. 

How can you express this in a diagram? Looking at this can you identify how the Rasimandala or Zodiacal 
diagram which Indian astronomers construct and its Swasthika,strial and cyclical nature,its 
Bhoomadhya(geocentric)and the latitude,longitude lines were evolved? 




And see that these figures are senn in Indian caves drawn by Cavedwellers as well as in IVC and Harappan 
artifacts.Ask your teachers and parents to search for such figures and artifacts and find out how the 
wonderful art and science of Mathematics,Astrophysics and Cosmology of India evolved from observation 
power and intellect of our own ancestors 



This is called A Rasimandala or a field of everfertile creation.Rasi means a soil which is never filled with the 
same amount of soil taken away out of it,but has a little more of space still to be filled.How many 
Brahmanda or multiverses and living and nonliving beings evolve ,live and go back to it,The Rasi will still 
have something left out unexplored .It is beyond measurement with all these known and seen 
multiverses.So Rasimandala is the vibrating light and sound wave energy fields of that great sakthy or power 
which we call Brahman or God.lt is a representation of that everflowing,everpresent,all pervading 
omniscient energy principle. 

Now we will come back to our linear relationships.For a linear relationship the first differences must be the 
same 

For example see this table carefully. 


Pattern Number(n) 

Kol Number(m) 

First difference 

Sec 

1 

A 

8 

4 

2 

12 

12 

4 

3 

24 

16 

4 

4 

40 

20 

4 

5 

60 

24 

4 

6 

84 

28 

4 


See by the second difference all the columns show 4 only.AII are multiples of two .This relationship is called 
Quadratic relationship.In quadratic relations the highest Sakthy or power becomes Two. 

Pattern=n and Kol =m Pattern number is =n^ 

We can write the entire thing as a table 2n^ 


n 

m 

.n^ 

2n^ 

1 

4 

1 

2 

2 

12 

4 

8 

3 

24 

9 

18 













































4 

40 

16 

32 

5 

60 

25 

50 

6 

84 

36 

72 


To get the Kol number m,to the number in the column 2n^ we are adding a multiple of two .Note this 
relationship. 

Like, 2+2 8+4 

18+6 32+8 50+10 72+6 

That is the kol number and the pattern has a relation which can be written as m=2n^+2n 
Pattern number being n and Kol number being m, m=(2X32)+(2x3) 

=18+6 =24 
In this manner. 

In Indian astronomy Quadratic equations were used for day to day use and for calculation of timespace from 
time immemorial and they applied the same relationship in all mundane weights and measures as well. 
Imagine the 24 hours(Hora)as 24 Kol ,and then measure the Time which is Cyclical and Sheroidal ,not 
linear.The time is not linear ,but the linear relationship can be applied to it for practical day to day 
purposes,as a Calendar. 

Exercise:- 


X 

1 

2 

3 

4 

5 

Y 

1 

8 

27 

64 

125 


First difference 

Second difference 

8—1=7 

12 

27—8=19 

37—19=18 







64—27=37 

61—37=24 

125-64=61 



Fill up the last column in the second differences. 
Now we will consider a third set of differences. 


18—12=6 24—18=6 

The first and second differences were not the same number and were not balanced equally.But the third 
difference is all 6 and therefore it cannot be a linear relationship (first power).It could not be a quadratic 
relationship either since the highest power is not 2.(square).Then what is this relationship?Could it be a 
Cubic relation? 

We have sen a cubic relation before.Yet to remember again see below a cubic relationship. 13=1X1X1=1 
23=2X2X2=8 33=3X3X3=27 

X 3=Y IS THE EQUATION HERE.This is the cubic relationship. 

Now probably ,you can understand that when 27 fixed star clusters are numbered in a Rasichakra or 
Timewheel,or zodiac,it is also a cubic relation ,as well as a quadratic relation as we had already seen .(with 
previous exercise). 

A simple short enquiry:- 

Now we are on a short journey of enquiry ,or discovery in the world of mathematics of natural occurrences 
or possibilities of them. 

There is a big stone in a bathing ghat of a Tank.On either side of the stone are a number of frogs in rainy 
season.On one side are big frogs.On the other side are small frogs.The frogs wants to cross the stone.There 
are some laws for crossing . 

l.At a time only one frog can cross 2.A frog can sit on the stone 

3.A frog can jump over the sitting frog on the stone to cross. 

There are three frogs on each side of the stone.How many minimum jumps are needed so that all the small 
frogs cross over to the side of the big frogs,and the big frogs cross over to the side of the small frogs. 

If we change the number of frogs intoS or 6 orlOhow many jumps will be needed? 

Doing this exercise can you find out the relationship between the number of frogs and the number of 
jumps needed to cross over. 

If the number of frogs is changed what happens? 

What will happen if the number of stone in between is altered or increased from one? 

Now you can imagine that all white and black things we use in a Chess play as the big frogs and small frogs 
and find out how the play called Chathurangam evolved.lt is also called a Gnan Choupad or Leela with a 
few differences in laws. 

Mathematics is everywhere in India.In trade and commerce,astronomy,metereology,and music and even in 
simple plays of children.That is how the earliest ancestor evolved knowledge of algebra and complicated 
mathematics slowly and steadily in India. 

Tutorial: 

IWhat do you mean by a Linear relationship? 


2 What is a quadratic relationship? 3.What is a cubic relationship? 

4. H0W can you explain the path of the first differences? 

5. How can you explain the method or path of the second difference using a quadratic equation? 




Topic for discussion: 

Write down in your diary,the methods of a simple enquiry you made,how you did the enquiry,what you 
discovered . 

You have to specifically state your lAim or goal of the experiment 

2.The data you accumulated by your own observation and experimentation 3.The method you collected 
the data or the method ad materials you used for that These are the first steps for any research 
project,whether big or small. 

Practical:-Here is given a square of 7X 7.You can see some geometric figures within it.More geometric fitrial 
can be included. 

In the same way,make squares of 8X8 and 9X9 and create geometrical figures within.In a 9X9 square,the 
central small square is the Nadumutta in the vasthu of a home for ancestral worship.In a temple 
construction the same is the Garbagriha for the Idol. 

The outer layers form the Praasaada . Do like this for 8X8 square also. 

Then find out the number of points(Bindu)in the perimeter(Paridhi)of such squares for each in a tabular 
form as below with kshetraphala(area)of each. 


Shape number 

Area x 

Bindu y in perimeter 

1 



2 




In this way ,find the relation between x and y which is Area and the perimeter (Kshethraphala and the 
paridhi).Study the general relation between the Bindu in the paridhi and the Kshetraphala. 

In a 7X7 small square there are no Bindu within .In a square of 8X8 in the small square within we find a 
single Bindu.What is the difference between these in their area,and relation to number of Bindu in paridhi 
?What will be a square like if there are 2 bindu inside the central square and 3 bindu inside central square 

7 


o o o 

O CTO 


O O O 



Chapter 5 

How can we prove a samavakya(equation)with a Rinasamkhya(Negative number)? For example 
4x-13= -1 

Then we have to balance the equation by keeping +13 on either side of the equation,just as you keep in a 
balance to weigh and measure things. 

(4x-13)+13=-l+13 4x=12 



















Hence, x=3 Because 4 X 3=12 

Now do you know how the Indus valley people were very very accurate in their weights and measures and 
Balances and in calibrations? They were strong in all aspects of Mathematics. That is the only reason. 
Before any other civilization in any other part of the world had known these advanced theoretical and 
applied aspects of Mathematics ,they had practiced it and we have enough archeological proof for that. 

Exercises 

1. 2x-3=l 

2. 4x-8=28 

3. 5f-5=30 

4. 5x-10=25 

5. 6r-6=30 

6. 8t-7=l 

7. 9p-l=17 

8. 7r-l=20 

9. 8y-2=78 

10. 6r-4=50 

Suppose there is an unknown number or factor on either side of the equation,how will we tackle that? 

For example 4x X4=x+16 

On either side there is x.The first step is to avoid x from its smallest co-efficient, x is smaller than 4x.So to 
avoid it, 

4x+4-x=x+16-x We get 3x+4=16 Therefore x=4 3X4X4=16 

Then 4xX4=20 and x+16 also is 20.Thus x=4 is the answer and we have proved it. 

Exercises 

1 5x-4=4x+l 

2 9y+17=14y+7 

3 4t+5=6t-3 

4 8a+5=3a+50 
5.6y+7=7y 

When a bracket () is given in algebra ,it means multiply. 3(x+4)means we have to multiply x with 3 and 4 
with 3 Then add the two figures thus obtained. 

That is 3x +12. 

What do you mean by Expand the Brackets in Algebra? 

3(x+4) is made into 3x+12.The same process is called Expansion of the Brackets. 

Exercise:Expand the Brackets 

1 8(c+6) 

2 (a+3) 

3 6(t+5) 

4 5(n-8) 

5 3(r-9) 

6 6(y-7) 

7 4(y-5) 

8 3(2t-6) 



9 5(7y-6) 

10 7(7t+7) 


How can you proceed with equations having Division? Division is called Harana or Taking away.The one 
who takes away is Hara or Hari. 

When division is done we have to write a number as a fraction. Fraction makes the number smaller.The 
gross things become more and more subtle when fractionation or Harana proceeds.The number below the 
line in a fraction is called a Denominator and that one is the Hara /Hari.To find the denominator we have to 
do Multiplication . 

4/x=5 

Here x is the denominator.With that x,multiply both sides on the equation. 4/xXx =5Xx 
4=5x 

Now we have to divide both sides with 5 4/5=5x/5 
4/5=x 

Thus value of x is a fraction.What our ancestors did with fraction was they found out the decimal to write 
and remember fractions easily and correctly and to apply them to cosmic measures.4/5 can be written as 
0.8 also. 

Tutorial 
1k+7+10 

2. y+9=19 

3. v+2=15 

4. m+3=7 
5 f+7=12 
6.x-10=30 
7v-7=19 

8. c-8=9 

9. m-31=17 

10. k-41=15 

11 7y=49 

12 .7m=35 
13.6n=36 
14.9y=27 
15=14y=28 

16. x/3=9 

17. m/5=8 

18. t/7=3 
19 y/6=8 
20.t/12=5 
21.8(c+6)= 

22 22.2(a+3)=18 
23.6(t+5)=51 

24. 5(u-8)=45 

25. 3(r-9)=27 



Chapter 6 

Expanding the Brackets. 
Example (x+4)(x+3) 



The upper left one is a perfect square and has its length and breadth as x itseIf.Therefore its area ia x^ 
The other three are rectangles.The area of each of the rectangles is 4x,3x,andl2. This can be written as 
x^+4x+3x+12. 

Since the two central numbers are alike,(with a number and a common factor x)lt can be added and 
written as 7x. 


Then ,it becomes X2+7x+12 

The Equation now is, (x+4)(X+3)=x2+7x+12 

We have done this now with a diagram.But we can do the process even without a diagram.Learning with 
the help of a diagram is to understand the principle behind the process easily.A diagram or a picture is a 
symbol (In Sanskrit ,a Mudra)A Mudra increases the power of perception (Darsanasakthy)of our brain. 

The Sadharmya(similarity)and Vaidharmya(differences)in Algebra. 

A number with sadharmya means a number with a similar dharma .Such a number can be added, 
subtracted,multiplied and divided. 

A number with vaidharmya is that with a different dharma and they cannot be subjected to these 
processes. 

For an example you cannot add or subtract 3 hens from 6 elephants.We cannot make Samkara (mixed )like 
Hen-elephant or elephant-hen.Numbers also are grouped like that when we denote them as a letter. 

For example. a+a=2a b+b+b=3b 

These are additions with Sadharmya numbers or similar numbers.suppose it is written as, B +b then they 
are not sadharmya numbers.x^and x are not sadharmya numbers. 

The process x X Y we write as xy.And a divided by b we write as a/b as a fraction.Because they are all 
numbers with vaidharmya (dissimilar numbers) (x+l)(x+3) 

Do the process with a figure and prove the answer is x^+4x+3 


Exercises A:- 

1. (x+2)(x+3) 

2. (x+l)(x+5) 

3. (y+3)(y+4) 

4. (x-2)(x+5) 

5. (x+5)(x-3) 

6. (m+7)(m-3) 

7. (v+4)(v-3) 
8(z-8)(z-7) 
9.(a-7)(a-5) 




10.(d+6)(d+7) 


Exercise B:- 

1. (2x+l)(x-4) 

2. (3x+4)(x-l) 

3. (3d-4)(4d-3) 

4. (3f-5)(4f+6) 

5. (7g-5)(g-6) 

6. (4-x)(6-x) 

7. (6-y)(7-y) 

8. (9+t)(t44) 

9. (14-y)(12+2y) 

10. 3(4y-3)(5y+4) 

Expanding the square:- 
(x+5)2 

We have to expand this squared number. This is (x+5)(x+5) 

We can write this as x^+5x+5x+25 So x2+10x+25 is the answer. 
Now your equation becomes, (x+5)^=x^+10x+25. 

Exercises:- 

1. (x+4)2 

2. 2.(x+5)2 

3. 3.(x-3)2 

4. (d+7)2 

5. (m+2)^ 

6. (g-3)2 

7. (x+1)4(x-2)2 

8. (k+6)+(k+8)2 

9. (y-4)2+(y+6)2 

10. (x+2)2+(3x-4)2 

11. (x+3)2 

12. (x+l)2 

13. (x-5)^ 

14. (3x+2)2 

15. (4y+l)2 

16. 4(x+6)2 

17. 2(x+1)2 

18. 6(x+3)^ 

19. 5(x+2)^ 

20. 5(y+7)2 



Once we know how to expand the brackets,we can prove certain types of equations.See below. 
Example:- x^+4=(x+l)(x+3) 

First we have to expand the right side of the equation.Then find out the similar ones and modify our 
equation. 

The first step for this is bracket expansion. 

(x+l)(x+3)=x^+3x+x+3 =x^+4x+3 

Second step is to remove x^ from both sides since they are similar. =x^+4-x^=x^+4x+3-x2 
4=4x+3 

The third step is to subtract 3 from both sides to find out the value of x 4-3=4x+3-3 
l=4x 

Now we have to divide both sides by 4 %=4x/4 
%=x 


Now to know whether this is correct,place % instead of x in your first equation and verify. 
(%)2 +4=(l/4+l)(l/4+3) l/16+4=5/4X 13/4 
4 1/16 =65/16=4 1/16 

So our method as well as our answer is correct. 

Example 2:- x^+29=(x+l)(x+4) 

Step 1 .Expand the right side x^+29=x^+4x+4 =x2+5x+4 
Step 2: remove x2 from both sides. 

29=5x+4 

Step 3 Subtract 4 from both sides 29-4=5x+4-4 
25=5x 

Step 4. Divide both sides with 5 25/5=5x/5 
5=x 


Prove by placing the answer 5 at place of x 5^+29=(5+l)(5+4) 

25+29=6X9 54=54 

This is just like balancing the two sides of a balance .So our steps or method as well as answer is correct. 
This is how we balance an equation,just like the two sides of a balance 

Example 3:- 


3x^+21=(x+7)(3x+5) The same steps as above. 

1. 3x2+21=3x2+5x+21x+35 

2. x^and x are not similar .They are dissimilar.Therefore we cannot add or subtract 
them. 

3. 21 being the smallest number is subtracted from both sides. 4. 3x2+21-21=3x2+26x+35-21 

5. now subtract 3x^ from both sides. 3x^-3x^=3x^+26x+14-3x^ 

0=26x+14 

6. reduce 14 from both sides. 0-14=26x+14-14 
-14=26x 

7. divide both sides with 26 -14/26=26x/26 
-14/26=-7/13 

8. verify whether this is correct. 



Exercises 


1/2+1=(x+1)(x+5) 

2. x49=(x+3)(x-1) 

3. x2-7=(x-7)(x+3) 

4. (y-2)(y+3)=(y-7)(y+7) 

5. (y-4)(y+3)=y2+2y-14 

6. x(x+1)2=9x-2 
7x(2x+7)=2x2-8 

8. (2x-l)(x+3)=(2x-3)(x-l) 

9. xM=0 

10. x2-9=0 

(If you have any doubt about the last two exercises go back to chapter on the squares and see the 
difference of the squares and proceed). 

Before understanding the difference of two squares we have to understand the the factorization of 
numbers.lt is the opposite procedure of expanding the brackets.We are making the brackets here.We are 
cutting the numbers into their factors. 

Example: 

How to factorise 6y+4 

We have to find a number which will be able to divide both 6 and 4 and such a number is 2.Therefore with 
2 we have to make the right hand side. 

6y+4=2( ? +?) 

If we multiply 2 with which number we will get 6y? By 3y. Therefore ,6y+4=2(3y+?) 

Now only if we multiply 2 with 2 we get the 4 on left side. So ,6y+4=2(3y+2) 

Now we have got the answer. 


Example 2. 


3 xy + 6 y^. How can you do Paricheda or fractionisation of this? 

The big numbers and the similar letters are first removed from both.That is we can 
remove 3 and y. 3xy+6 y^ =3y(?+?) 

If we multiply 3y by which number will we get 3xy? By x is the answer. 

So, 3xy+6y^=3y(x+?) 

Now,if we multiply the 3y by which number we will get 6 y^? Since 2 X3 =6 and y X y is y^ we have to 
multiply with 2y Therefore,3xy+6 y^=3y(x+2y) 

Now we have got the answer. 

Example 3:- 

Here x is similar.So we can subtract it from both sides. 4x^+5x=x(?+?) 

To get 4x^ we have to multiply x with 4x 4x^+5x=x(4x+?) 

Only if we multiply the x outside the bracket with 5 we will get 5x on the left side. 4x^+5x=x(4x+5) 


Exercises: 

1. 8x+6y=2(4x+?) 



2. 9y+12z=3(?+4z) 

3. 10x+5y=5(?+Y) 

4. 4a+16b=4(?+?) 

5. 10x+15y=(+) 

6. 9x-27y=( ) 

7. 27x—81y=() 

8. 30a-25b=() 

9. 6x2-15x=( ) 

10. 7mM9m=() 


Difference between two squares:- 

This is a special fractinisation.We know that to get a square we have to multiply a number by the same 
number.Similarly,in Algebra ,only if we multiply a letter with the same letter ,we get a square letter like x^ 
,y^ etc. 

Difference means ,subtraction.Therefore what we have to do here are, l.Whether both are squares ? 

2.1s there the need for the action called subtraction? In the case of m^-25. 

Both m^ and 25 are squares.And since the symbol - is there there is subtraction. 

Therefore this is a fractionisation of the difference of squares. What is the method ? 

The difference of two squares = (V 1st +V2nd )(V lst-V2nd) 

V means squareroot or Vargamoola. Now m^—25=(m+5)(m--5) 


Exercises:- 


1. 

x2-y2 

2. 

tW 

3. 

a^-b^ 

4. 

a'-l 

5. 

9 g^-h^ 

6. 

16x^-y^ 

7. 

x^-1/4 

8. 

9a2-16b2 

9. 

99y2-z^ 

10. 

16a^-9/25b 


How to square a Rinam or Negative ? The simple laws for this are:- 

1 when we multiply two numbers with the same sign ( either positive or negative)we always get a positive 
number. 

2.If we multiply two numbers with different symbols we get a number which is negative. 

+ X + = + _X_ = + +X_ = _ 

Paricheda or fractionisation of Quadratics 

Since quadratic is that which has a greatest power (sakthi) as two it should always contain a square. For 
quadratic equations two types of solutions are possible from the definition itself. One solution is by a 
graph. The other solution is given in this chapter. The solution through graph and its relationship with this 
method of solution , we will learn later. 


Search into equation a X b=0. 

Answer is zero. Therefore either a or b has to be a zero. 



As an example of factorization of quadratic equations let us see ax^ +bx+c 

If a is not zero and b and c are also not zeroes this equation has to be seen as the multiplication of two 
factors. This is the opposite procedure of what we did in expansion. 

If b and c are + 

Egl:- 

x^+5x+6 (x+?)(x+?) 

(x^) +? 

We have a constant number 6 in the equation which give us a clue to what the ? is . The two ? ? if 
multiplied should give number 6. Therefore it must be either 1 and 6 or 3 and 2. 

This must be related to the 5 in the 5 x in the equation. Therefore 3 and 2 are the better choice than 1 and 
6 

Therefore x^+5x+6= (x+3) (x+2) is our answer. 

Example 2 ’‘^+5x+4 = (?+?) (?+?) 

Answer is ( x+1) (x+4).How do you get that answer ? Find out by yourself. 

Exercises Factorise the following . 

1 x^ +9X+20 

2. x^+12x+35 

3. x417x+60 

4. x410x+21 

5. x^+lSx+lS 

6. x48x+15 

7. x^+llx+lS 

8. x2+12x+11 

Another type of quadratic : x^—bx+c 

Flere there is a negative sign. Therefore the procedure is different. Example 1: x^_llx+30 

(x+?)(x+?) 

The different possibilities of 30 are +10+3 +15+2 
+1+30 +5+6 

But to get a negative 11 we need a negative number also. Which two numbers will give 30 by multiplication 

and_11 by addition ? Only if both numbers are negative this possibility can be fulfilled. Therefore we 

conclude that_5 and_6 must be the two numbers . 

This gives x^_llx+30=(x—6)(x—5) 

You can prove whether this is correct by expanding the equation on the right half. Example 2:- a^— 
50+6=(a?)(a?) 

To get +6 we can use --1 and—6; +1 and +6; --2 and -3; +2 and +3. Since there is a -5 in equation we have 
to use -2 and -3 . 

These examples are for factorizing the quadratic x^—bx+c .a ,h, abd c are + numbers. They are factorised as 
X—a and x+p 



Chapter 7 
Algebra and Graph 

To make a graph we first write the values as a table. For this tables of x and y are seen. 

123 

234 

Y=x+1 is the graph . 

The table of values given above is to make such a graph. Now we can draw a straight line graph . Plot 
(l,2),(2,3)and(3,4)on it. 



From a bindu(point) on X line when we move on Y line either up or down what will happen ?The value on Y 
line will become one above the value on X line.This is a general law for any point on the line, if we are 
moving upwards. When we are moving in a downward direction the law is y =x—1. 

Discussion:- We saw the rasichakramandala (field of cosmic wheel) in the 4th chapter. In the tutorial of that 
chapter we saw squares of 9 X 9 and 8 X8 . See whether you can utilize this straight line graph in those 
fields of cosmic wheel and squares . 

Suppose y is x+2. Then what will be our table of numbers ? 


X-2-1 0 1 
Y 0 12 3 













nupoint^^f 

^Wthe s3^0g 


r iplot on the xy will be —2 and 0; --1 and +1; 0 and 2; and 1 and 3. 

graph as above. The difference is that on Y line one part has moved up. .If we add up the two 
graphs it will be 



Though we draw parallel lines on a flat surface like paper, (pateeganitha) on a globe surface they are 
curved and not straight, and this geodesic was known to ancients. Parallel lines are straight lines ( 
rijurekha) and have the same inclination. This inclination is called in English language a gradient.A gradient 
is the distance on Y axis divided by the distane on X axis. If we draw the difference between two values on 
Y as an avarohana from + 9Y to - 8 Y we get 9 --(-8) =17.The difference between two X values is 
Arohana or step up, and that on Y is avarohana or a drop. The graph below shows both as + 17. or as equal 

Gradient= M 

Y=x+1 .In such a graph M= 17/17=1 

1 is the gradient line. In this way we can find gradient of all graphs. If we observe the points that cross 
through the Y axis what will we see? 

Y= X— 1 (crosses at -1) Y= x(crosses at 0) 

Y= x+l(crosses at +1) Y= x+2 ( crosses at +2) 


From the last number in the equations we can see through which point on Y axis line the crossing occurs. 









Graph of quadratic equations 



We have to remember that the highest sakthi or power of X in a quadratic equation is 2. Therefore 
quadratic equation is defined as equation with 2 as its highest power. 

Let us try to draw a graph (quadratic graph) of equation y=ax^+bx+c 
If we think for a minute we will understand its meaning. Y=x^and x=-l 
Then y=(-l)x (-1)=+1 If x is +1 
Y=(+l)x(+l)=+l. The answer is the same. 

That is if y=x^ whether x is -1 or +1 does not make any difference and y is always +1 only . 

Probably you remember that we have seen in last chapter that two types of solutions are possible for 
quadratic equations. In all ancient astrophysics manuscripts of India we find the use of quadratic equations 
. Do you understand the importance of this ? Why should a prehistoric people in a particular geographic 
area use graph,cartography,cosmogony with general laws of Mathematics ans algebraic equations ? And 
how does they know such subtle arithmetics and use in all walks of life including astronomy,trade and 
commerce and musical notations? What do you think of the intellectual property of such a primitive 
human race ?Does not that give you a glimse into the history of human consciousness and its evolution on 
our planet earth ? When we say that it was Indians who first used zero , the sreni or series 0,1.2,3,4.... With 
0 as beginning and sreni -4,-3,-2,-l ,0 followed by fractions (decimals) as end was also known to him is 
evident .The sreni is thus zero at beginning, end and middle Adi,Madhya and antha or it is omnipotent 
omniscient with no beginning,middle or end is evident.The anadimadhyantha as poojya (worshippable) is 
represented by every bindu on a curved line .All bindu(ponts) are thus equal on it. The symbol of this 
equality is Brahman as poojya or zero. It is the Brahmasamkhya or Thureeyasamkhya . 

Why is it misunderstood as soonya or empty ? Because it has no directions,time,movement,effect or any 
differences in it (Dikdesakaalagathiphalasoonyam ) it is misunderstood as soonya or emptiness by lesser 
intellects. Truth which is field of energy is not emptiness but is misunderstood as empty by fools. 

When we say naasthi or asthi (it does not exist or exist) truth (satya) is always existent 
(+) is the message of the graph above and its explanation. 

Example 1:-Make a table of values taking Y=x^+1 as the beginning . 

















